ABSTRACT The Health Services Academy has launched a 12-month postgraduate diploma course in medical entomology and disease vector control. The objective is to create a core of experts trained to prevent and control vector-borne diseases. The course is a response to the serious health and socioeconomic burden caused by a number of vector-borne diseases in Pakistan. The persistence, emergence and re-emergence of these diseases is mainly attributed to the scarcity of trained vector-control experts. The training course attempts to fill the gap in trained manpower and thus reduce the morbidity and mortality due to these diseases, resulting in incremental gains to public health. This paper aims to outline the steps taken to establish the course and the perceived challenges to be addressed in order to sustain its future implementation.
Introduction
Vector-borne diseases, such as malaria, filariasis, leishmaniasis, schistosomiasis, onchocerciasis, dengue and other arboviruses, rodent-borne diseases, and a number of other diseases transmitted by insects, cause major public health problems and burden of diseases in countries of the World Health Organization's (WHO)'s Eastern Mediterranean Region, including Pakistan [1-6].
Resurgence and re-emergence of some of these diseases continues to take place in Member States [7] . In 2001, an estimated 14 657 000 disability-adjusted life years were lost in countries in the Region due to infections from the top 10 vector-borne diseases, accounting for 11% of the global burden in an area where only 8% of the global population lives [8, 9] .
According to the annual report of the Directorate of Malaria Control, Islamabad, 2008, the incidence of Plasmodium falciparum has been increasing in Baluchistan, Sind, North-west Frontier Province (NWFP) and Federally Administered Tribal Area (FATA), causing serious health problems. Crimean-Congo haemorrhagic fever has been reported from many parts of Baluchistan, Sind and northern Punjab [10] . Cutaneous leishmaniasis of anthroponotic and zoonotic nature, earlier only found in NWFP, has become endemic and often causes outbreaks in all four provinces [11] [12] [13] [14] . An outbreak of dengue fever was first reported from Karachi, Pakistan in 1994 [15] and since then various dengue outbreaks have been reported from different regions of Pakistan [16] .
The control of vectors of dengue, malaria, leishmaniasis, etc, requires availability of medical entomologists and vector-control experts, not only to provide leadership but also to monitor and evaluate the impact of existing vector-control interventions. Therefore, capacity building in medical entomology and disease vector control must be a top priority for Pakistan.
In addition to the damage caused by the known endemic vector-borne diseases, the presence of vectors capable of transmitting other diseases which, although not yet reported from Pakistan, have caused outbreaks in neighbouring countries and pose as an emerging risk. An important example was an outbreak of plague in 1994 that caused serious alarm in India [17, 18] .
WHO warned the health authorities in Pakistan of the risks the country was facing due to the persistence, emergence and possible re-emergence of vectorborne diseases and the country's serious lack of trained medical entomologists and vector-control experts to prevent and control any adverse health impacts. To address this human resource gap, the Ministry of Health asked WHO to work with its Health Service Academy (HSA), Islamabad to review and finalize the syllabus for a postgraduate diploma course in medical entomology and vector control. This initiative was fully supported in the Region's 52nd Regional Committee meeting [19] . Through the joint collaborative programme, the blueprint of a medical entomology and disease vector control (MEDVC) course was designed for implementation of integrated vector management (IVM) as the most suitable strategic approach to reduce the burden of vectorborne diseases and reduce the critical gap in trained manpower to carry out indigenous applied research and vectorcontrol operations [20] [21] [22] [23] .
In view of the above, HSA, with the support of WHO and the United States Agency for International Development (USAID), launched a postgraduate diploma in MEDVC in September 1 2009. MEDVC is a remarkable innovation for capacity building in a neglected but essential preventive field of public health.
Methods
Information was gathered from existing technical documents to design a course curriculum that was unique to the needs of Pakistan. Such documents included an existing curriculum from the WHO Regional Office for the Eastern Mediterranean, WHO regional courses, and curricula for other courses currently offered at HSA. The biggest challenge was to align this course with the requirements of Quaid-e-Azam University, the diploma-awarding academic institution. Teaching consultancy and course approval processes were reviewed. Interviews with senior national and WHO experts were instrumental in evaluating the opportunities and challenges that would influence the sustainability of the course. 
Results

Inception of the course
In order to launch the MEDVC course, multisectoral discussions were held among the concerned national authorities and a plan of action was prepared. HSA agreed to take the initiative and launched the MEDVC course. The syllabus, designed jointly by the Regional Office and HAS, emphasized both the applied field aspects of disease vector control and indigenous research, to ensure the application of knowledge gained.
Collaboration with Qaid-eAzam University
HSA collaborated with Qaid-e-Azam University, Islamabad, for the purpose of awarding diplomas to students. A plan for collaborative teaching and evaluation, along with the syllabus, was approved by the academic council of the university. Consequently, the course was offered by Quaid-e-Azam University as a one-year programme to be administered by HSA. Table 2 shows the course structure. There are two semesters, comprising of six modules in subspecialties in the field of vector biology and control and a three-month research dissertation. A brief description of the syllabus, duration and the credit hours allotted to each module are explained. The table also includes arrangements for local and international faculty in relation to each module of the syllabus. A total of 25 faculty were recruited: nine were from HSA, 11 were local visiting faculty from various universities and organizations in Pakistan, and the remainder were international visiting faculty members.
Admission procedures
As the course was expected to attract a large number of candidates from all over the country, an advertisement was placed in different national newspapers. The target was to admit 20 students. A total of 96 candidates applied, 70 of whom were shortlisted on the basis of qualifications and experience and further screened by a written test and interview. As detailed in the prospectus, due consideration was also given to other admission criteria such as age (maximum 30 years without experience or 45 years with experience), provincial quotas, English language, computer skills and no objection certificate requirement for those in service. A batch of 26 students was finally admitted to the first MEDVC programme. Of these 26 students, 13 held BSc degrees in agriculture (2), biology (2), bio-informatics (2), medical technology (5), pharmacy (1), microbiology (1), while 10 had MSc degrees in biochemistry (1), zoology (4), botany (1), microbiology (1), agriculture (1), and three had medical degrees. This clearly indicated that the course was of great interest to students from many diverse biomedical backgrounds. This diversity was considered useful, as it would help to promote multidiscipline interaction within the class and an environment of participatory learning.
By careful review of transcripts of their undergraduate studies and from the personal interviews that formed part of the admission process, it was determined that all students had a basic knowledge of biosciences from their undergraduate studies. The only weak area in the background of most students was a limited knowledge of basic medical entomology. This gap was to be expected and the syllabus was designed to address this weakness. The first part of module 1 deals with the basics of medical entomology right at the beginning of the course, thus students do not face any difficulty in this respect.
Medical entomology laboratory
A medical entomology laboratory was established from an existing laboratory and equipped with entomological dissecting microscopes, a CO 2 circulating system for restraining insects for observation and other essential instruments required by the students. The existing laboratory was of modest size but functioned well. It was quickly set up with limited resources to start the programme; however, more appropriate, purpose-built laboratories will eventually be needed.
Medical entomology insectary
A small temporary insectary was established for rearing and processing various insects of medical importance. It was automated for controlled humidity, temperature and daylight periodicity. A number of colonized strains of anopheline, culicine and Aedes mosquito species are being maintained for teaching and research purposes. A team of entomology technicians make routine field collections of anopheline mosquitoes for teaching purposes and also for establishing laboratory colonies that will be helpful for further training and research. This team has locally developed a number of field insect collection instruments and equipment. 
MEDVC research centre
Discussion
The key question is why vector-borne diseases continue to cause considerable mortality, morbidity and retardation of socioeconomic development when effective IVM vector-control tools are available along with significant guidance, both regional and global, for their implementation [21, 22] . Persistence and increase of vector-borne diseases in the Region may be explained by the number of new natural and man-made vector-breeding sources and increased transmission potential. However, one of the most important factors appears to be the shortage of trained manpower in the field of vector control. In the absence of technical capability, the available vector-control tools are either not used or are used inappropriately. It is important to note that experts in disease vector control, not only in Pakistan but also in other countries, are scarce. Thus, if research is not built into the national programme for vector-borne disease control, the programme may not be successful or may not grow to its full potential. Indigenous research again requires technically trained staff. In view of the above, the WHO consultations on IVM in 2007 and 2008 put considerable emphasis on capacity strengthening, including infrastructure, training and human resources for IVM [24, 25] . The 52nd regional committee meeting resolution strongly recommended establishment of and support for a regional course in MEDVC [19] .
In Pakistan, no university, institution or research centre provides formal education in the field of medical entomology, especially in disease vector control. The lack of interest in this field is largely due to the fact that the significance and extent of the burden of vector-borne diseases has not been clearly understood and has been underestimated. Moreover, a focus on more lucrative and thus more prestigious curative medicine, rather than on preventive medicine, may also explain the neglect in capacity building in this field.
The greatest hurdle faced in the establishment of this diploma course has been the acute shortage of appropriate faculty in the field of disease vector control. The Regional Office has provided international experts to supplement the local faculty. The other major hurdle was the lack of understanding of the gravity of the situation resulting from this disease burden and thus scarcity of financial resources. The most important requirement for such training was finance for internal and external faculty, field work, entomological laboratories and insectaries. As these facilities did not exist at HSA, modest facilities were developed and at times equipment, materials and facilities were shared with other national institutions.
The first training course is nearing its successful completion; however, sustainability of the course depends upon availability of reasonable technical and financial resources.
It is estimated that each district in Pakistan needs at least two vectorcontrol trained staff. Therefore, to fulfil the immediate national requirement, the MEDVC course has the target of producing at least 300 qualified professionals in the next 5-10 years. Those trained will go into operational disease vector-control programmes in Pakistan. This training programme will effectively respond to the priority need for training of national vector-control staff at federal level and in each district at provincial health departments.
In conclusion, it is expected that well-trained MEDVC postgraduate diploma holders will form the backbone of health services at the district level and be able to ensure sustainable public health services at grass root level through community empowerment and involvement. The course organization and its academic programme have been successful. In order to make the best of this new public health capacity-building programme, a strong partnership needs to be developed between the Federal Government and the provincial health departments to sustain its implementation, while the support of international partners will be an asset.
